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IX. PRIESTLEY's diſcovery.of the method of deter- 
mining the degree of phlogiſtication of air by means 
of nitrous air, has occaſioned many inſtruments to be contrived 


for the more certain and commodious performance of this ex- 
periment ; but that invented by the Abbe ronTANA is by much | 
the moſt accurate of any hitherto publiſhed. There are many FT 


ingenious eoutrivances in his apparatus for obviating the ſmaller 
errors which this experiment is liable to; but the great im- 
provement conſiſts in this, that as the tube is long and narrow, 
and the orifice of the funnel not much leſs than the bore of 


the tube, and the meaſure is made ſo as to deliver its contents | 
very quick, the air riſes flowly up the tube in one continued | 


column; ſo that there is time to take the tube off the funnel, 
and to ſhake it before the airs come quite in contact, by which 
means the diminution is much greater and much more certain 
than it would otherwife be. For inſtance, if equal meaſures 
of nitrous and common air are mixed in this manner, the bulk 
of the mixture will, in general, be about one meaſure ; 
whereas, if the airs are ſuffered to remain in contact about _. 
one-fourth of a minute before they are ſhaken, the bulk of = 
the mixture will be hardly leſs than one meafure and two- 14 
tenths, and will be very different according as it is ſuffered to 
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remain a little more or a little leſs time before it is 2 In 
like manner, if through any fault in the apparatus, the air 
riſes in bubbles, as in that caſe it is almoſt impoſſible to ſhake 
the. tube ſoon enough, the diminution, | is leſs than it ought 
to be. 
Another great advantage in this manner of mixing is, that 
thereby the mixture receives its full diminution in the ſhort 
time during which it is ſhaken, and is not ſenſibly altered in 
bulk aſter that; whereas, if the airs are ſuffered to remain 
ſome time in contact before they are * they will continue 
diminiſhing for many hours. 
The reaſon of the abovementioned differences ſeerns to * 
that in the Abbe FoNTANA's method the water is. ſhaken briſkly 
up and down in the tube while the airs are mixing, whereby 
each ſmall portion of the nitrous ait muſt be in contact with 
water, either at the inſtant it mixes with the common air, or 
at leaſt immediately after; and it ſhould ſeem, that when the 
airs are in contact with water during the mixing, the diminu- 
tion is much greater and more certain than when there is no 
water ready to abſorb the nitrous acid produced by the mix- 
ture. This induced me to try whether the diminution would 
not be ſtill more certain and regular if one of the two kinds of 
air was added ſlowly to the other in ſmall bubbles, while the 
veſſel containing the latter was kept continually ſhaking. I 
was not diſappointed in my expectations, as, I think, this me- 
thod is really more accurate than the Abbe FoxTANa's; and, 
moreover, in the courſe of my expgriments I had occaſion to 
obſerve a circumſtance which is neceſſary to be attended to by 
thoſe who would examine the purity of air with exactneſs by 
any kind of eudiometer, n ſome others which tend very 
much 


> VS new Eudiometer, IE *5 
much to explai many of the phenomena attending the mix- 
ture of common and nitrous air: | 
The apparatus I uſe is as follows. A (fig. 1 N is a cylin- 
drical glaſs veſſel, with braſs caps at top and bottom; to the 
upper cap is fitted a braſs cock B; the bottom cap is open, but 
is made to fit cloſe into the braſs ſocket Da, and is fixed in it 
in the ſame manner as a bayonet is on a muſquet. The ſocket 
Dad has a ſmall hole E in its bottom, and is faſtened to the 
board of my tub by the bent braſs Ff G, in ſuch: manner that 

b, the top of the cock, is about half an inch under water; 
conſequently if the veſſel A is placed in its ſocket, with any 
quantity of air in it, and the cock is then opened, the air will 
run out by the cock, but will do ſo very ſlowly, as it can 
eſcape no faſter than the water can enter by the ſmall hole E 
to ſupply its place. 
Beſides this veſſel, J have three glaſs bottles like M (fig. 2.) 
each with a flat braſs cap at bottom to make it ſtand ſteady, 
and a ring at top to ſuſpend it by, and alſo ſome meaſures of 
different ſizes ſuch as B (fig. 3.) ; theſe are of glaſs with a flat 
braſs cap at bottom and a wooden handle. In ufing them they 
are filled with the air wanted' to be meaſured, and then ſet 
upon the braſs knob C fitted upon the board of my tub below 
the ſurface of the water, which drives out ſome of the air, 
and leaves only the proper quantity. This meaſure is-eafier 
made, and more expeditious in uſing, than the Abbe rox- 
TANA's, and, I believe, is equally accurate; but if it was net 
it would not ſignify, as [ determine the exact quantity of air 
uſed by weight. 

There are two different ds of proceeding which I have 

_ ufed; the firſt is to add the reſpirable air ſlowly to the nitrous ; 
and the other, to add the nitrous air in the ſame manner to the 
reſpirable. 
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reſpirable. The firſt is What I have commonly uſed, and 
which J ſhall firſt deſcribe. In this method a proper quantity) 
of nitrous air is put into one of the bottles M, by means of 


one of the meaſures above deſcribed, and a proper quantity of | 


reſpirable is let into the veſſel A, by firſt filling it with this air, 


and then ſetting, it on the knob C, as was done by the meg- 


ſure. The veſſel A is then fixed in the ſocket, and the bottle 
M placed with its mouth over the cock, Then on opening the 
cock, the air 1 veſſel A runs ſlowly i in ſmall bubbles into 


the bottle M, which is kept ſhaking all the time by moving it 


backwards and forwards n while * mouth ſtill 


remains over the cock. 


Notwithſtanding the be uſed 1 5 the Abbe FON- 
TANA in meaſuring the quantity of air uſed, I have ſometimes 


found that method liable to very conſiderable errors, owing to 


more water. ſticking to the ſides of the meaſure and tube at 
one time than at another: for this reaſon I determine the 
quantities of air uſed and the diminution, by weighing the 
veſſels containing it under water in this manner. From one 


end of a balance, placed ſo as to hang over the tub of water, 


is ſuſpended a forked wire, to each end of which fork is fixed a 
fine copper wire; and in trying the experiment the veflel A, 
with the reſpirable air in it, is firſt weighed, by ſuſpending it 
from one of theſe copper wires, in ſuch manner as to remain 


_ Intirely under water. The bottle M, with the proper quantity 
of nitrous air in it, is then hung on in the ſame manner to the 
other wire, and the weight of both together found. The air 


is then let out of the veſſel A into the bottle M, and the 
weight of both veſſels together found again, by which the 


_ diminution of bulk which they ſuffer on mixing is known. 


hey 4 the bottle . 18 taken off, and the veſſel A weighed 
again 
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again by itſelf,” which gives the quantity of reſpirable air uſed. 
K is needleſs to determine the quantity of nitrous air by 
weight; 'becauſe, as the quantity uſed is always ſufficient to 
produce the full diminution, a ſmall difference in the quantity 
makes no ſenſible difference in the diminution . In this man- 
ner of determining the quantities by weight, care ſhould be 
taken to proportion the lengths of the copper wires in ſuch. 
manner that the ſurface of the water in A and M ſhall be on 


* Mr. Ds sabssunz alſo determmines the quantity of air which he uſes by 
weight ; but does it by weighing the veſſels containing it in air. This method is 
liable to fome inaccuracy, as the air in the veſſel is apt to be compreſſed by put- 
ting in the ſtopper ; though, I believe, that, if care is taken to puſh in the 
ſtopper ſlowly, the error ariſing from thence is but ſmall. It is alſo leſs expedi-- 
tious than weighing them under water, as fome time is neceſſarily loſt in 
wiping the wet off the veſſels ; but, on the ther hand, it requires leſs apparatus, 
which makes it fitter for a portable apparatus as Mr, vt sAUssURE's was. If any 
gentleman is de ſirous of adapting this method of determining the quantities to the 
aboye deſcribed manner of mixing the airs, nothing more is required than to- 
have glaſs ſtoppers fitted to the veſſel A and to the bottle M. 

It is needleſs to mention, that in both theſe methods no ſenſible error can ariſe 
from any difference in the ſpecific gravity of the air; for the thing found by 
' weighing the veel is the difference of weight of the included air and of an equal 
bulk of water, which, as no air is leſs than $OO times lighter than water, is very 
nearly equal to. the weight 4 a ente of . 11 in bulk to the included | 


5 


It muſt be obſerved, that a common balance is not convenient for Pane 
veſſels of air under water, without ſome addition to it; for the lower the veſſel 
. of air finks under the water, the mare the air is compreſſed, which makes the 
veſſel heavier, and thereby cauſes that, end of the beam te freponderate. This 
makes it neceſſary either to have the index placed below the beam, as in many 
aſſay balances ; or by Tome other means to remove the center of gravity of the- 
beam ſo much below the center of ſuſpenſion as to make the balance vibrate, not- 


eee e e e the air in the veſſels has to 
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the matte leveli hen both have the uſual quantity of air in 
them, as otherwiſe ſome errors will ariſe from the air being 
more compreſſed in one than in the other. This precaution 


indeed does not intirely take away the error, as the level of the 


water in M is not the ſame after the airs are r mixed as it wWas 
before; but in veſſels of the ſame ſize as mine, the error ariſing 
from thence can never amount to the ooth part of the whole, 


which is not worth regarding; and indeed if it were much 
greater, it would be of very little conſequence, as it n. be 
3 the ſame in trying the ſame kind of air. 


There are ſeveral contrivances which I uſe, in order to dimi- 
niſh the trouble of weighing the veſſels; but I omit =p pt 
the deſcription would take up too much room. * 

The veſſel A holds 38 2 grains of water, and is the quantity 
which I ſhall diſtinguil by the name of one meaſure. . I have 
three bottles for mixing the airs in, with a meaſure B for the 
nitrous air adapted to each. The firſt bottle holds three mea- 
ſures, and the correſponding meaſure 11; the ſecond bottle 
holds ſix, and the correſponding meaſare 24; and the third 
bottle holds 12, and the correſponding meaſure 5. The firſt 
bottle and meaſure is uſed in trying common air, or air not 
better than that; the two other in trying dephlogiſticated air. 
The quantity of reſpirable air uſed, as was ſaid before, is 
always the ſame, namely, one meaſure; conſequently, in 
trying common air I uſe 14 meaſures of nitrous air, to one of 


common; and in trying very pure dephlogiſticated air I uſe five 


meaſures of nitrous air to one of the dephlogiſticated. I be- 
lieve there is no air ſo much dephlogiſticated as to require a 
greater proportion of nitrous than that. The way by which I 
judge whether the quantity of nitrous air uſed is ſufficient, is 
by the bulk of the two airs when mixed; for if that is not 

leſs 


Yu aan we | * 
leſs than one a” a is, edgy the reſpirable air alone, it 
is a ſign that the quantity of nitrous air is ſuffcient, or that it 
is ſufficient to produog en diminution, unleſs it is very 
impure. CTR D113 Ae ba go e041 nite 2413 1 - aa 

Though the. quantity of reſpirable air uſed will, be always 


nearly the fame, as being put in by neature?” yet it will com! 
monly be not exactly ſo, for which reaſdn the obſerved dimi- 


nution will commonly require ſome correction: for example, 


ſuppoſe that the obſerved diminution w 5 53 meaſurea , and 
that the ꝗbabttty of reſpirable ait wazofound to bel. 9385 of a 
meaſure; then the obſerved diminution mk be increaſed by 

133+ of the whole or .oz5, in order to have the true dimi- 
Net or that which would have deen produced if the reſpi- 
rable air uſed had been exactly one meaſure; ee ah the 
true diminution is 2.588. | 


The method of wid: Xſctibed ir in p. 6. is that which * 


uſe in trying air much different in purity from common air; 


but in trying common air, I uſe a ſhorter method, namely, I 


do not weigh the veſſel A at all, but only weigh the bottle M 


with the nitrous air in it; then mix the airs, and again weigh 


the ſame bottle with the mixture in it, and find the increaſe of 
weight. This, added to one meaſure, is very nearly the true 


diminution, whether the quantity of common air uſed was a 


little more or a little leſs than one meaſure. The reaſon of 


this ! is, that as the diminution produced on mixing common 
aud nitrous air is only a little greater than the bulk of the com- 
mon air, the bulk of the mixture will be very nearly the ſame, 


whether the bulk of the common air is a little greater or a little 


lefs than one meaſure: for example, let us ſirſt ſuppoſe, that 
the quantity of common air uſed is exactly one meaſure, and 
chat the diminution of bulk on mixing is 108 of a meaſure,. 
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then muſt the increaſe of weight af the e M, on adding 
the common air, be 08 of A meaſure. Let. us nowy ſuppoſe, 
that the quantity of common air 0 ! is 4:02, of a meaſure, 
then will the diminution, on adding _ common an; bs 


1.05 * 5 or 1 1016 of a meaſure, ' and” 60 nlequently' the 1 in- 


creaſe of is: of the bottle M. will * 1.1016 —1 1-02, or 
816 of a meaſure, which is very eau fenen if the 

common air uſed bad been exactly one meaſure... 
- In the ſecond method of PFOCE« Or that in which the 
nitrous air is added to the reſpirable, 1 uſe always the ſame 
bottle, namely, that which holds three meaſures, andi uſe al- 
ways: one meaſure of reſpirable air; and in trying common 
air uſe the ſame veſſel A as in the firſt method; 5 but for de. 
bt eu air I uſe one that holds 33 meaſures. 

In trying the experiment I firſt weigh the bottle M without 
any air in it, and then weigh it again with the ref; pirable air 
in it, which gives the quantity of reſpirable air uſed. 1 next 
put the nitrous air into the veſſel A, and weigh that and the. 
bottle M together, and then having mixed the airs, FRE) them. 
again, which gives-the diminution. 

From what has been juſt ſaid, it appragz, that f in this 1 me- 
thod of proceeding I uſe a. leſs quantity, of nitrous air in trying. 
the ſame kind of reſpitable air than in the former; the reaſon. 
of which is, that the ſame quantity of nitrous air goes further 
im phlogiſticating a given quantity of reſpirable air in this than 
in the former method, as will be ſhewn. further n. 
In both theſe methods 1 expreſs the teſt of the air by the 
duninution which they ſuffer in mixing; for example, if the 
diminution on mixing them is two meaſures an Loves. I call. 
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In the firſt methog of proceeding — that the diminu- 
tion was ſearce ſenſibly leſs when I uſed one meaſure of nitrous 
air than when I-uſed a much greater quantity; ſo that one 

- meaſure 1 is ſufficient to produce the full. diminution. I chuſe, 
however, to uſe 14, for fear the nitrous: air may be impure ; 
zths of 'a meaſure of nitrous air produced about 12, 808 rl 

of a meaſure about zths of the full diminutioun. 
I found alſo, that there was no ſenſible difference i in the 
diminution whether the orifice by which the air paſſed out of 
the veſſel A irito the bottle M was only Arth of an inch in 
diameter, or whether it was zth of an inch; that is, whether 
the air eſcaped in ſmaller or larger bubbles. The diminution 
was rather leſs when the bottle was ſhook gently than when 
briſkly ; but the difference between ſhaking it very gently and 
as briſkly as I could was not more than ,5.,dth of a meaſure. 
But if it was not ſhaken at all the diminution, was remarkably 
leſs, being at firſt only, 9; in about 3“, indeed, it increaſed to 
93, and after being ſhaken for about a minute it increaſed to 
2993 whereas, when the bottle was ſhaken gently, the dimi- 
nution was 1, 08 at firſt mixing, and did not increaſe ſenſibly 
after that time. The difference proceeding from the difference 
of time which the air took up in paſſing into the bottle was 
rather greater; namely, in Nrw trials, when it took up 80 
in paſſing, the neee was z dths greater than when it 
took We only 227%, and about 9 74 greater than when it took 
up 45“; in ſome other trials, however, the difference was leſs. 
It appears, therefore, that the difference ariſing from the dif- 
terence of time which the air takes up in paſſing into the bottle 
is conſiderable ; but, as with the ſame hole in the plate Dd it 
will take up always nearly the ſame time, and as it is eaſy ad- 
juſting the ſize of the hole, ſo as to make it take up nearly the 
B 2 | * 2 nh 
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time we deſi ire, the error! proceeding} fror chence is but gal. 
The time Which it took up iu Fe i Wen Wag 
vu about alle > 18891} daun s botu I note Ani is 
enee proceeding e * ee of ſize of 
the bottle, and theinaturezof this watercinade uſe;of: is-greater.; 
fot when I uſe'the: ſmall bottle which holds three meaſures, 
and fill it with diftilled water, the uſual dimination in trying 
common air is b. i083 whereas, if fill the bottle with water from 
my tub, the dimiuttiom is uſually about og leſs: If huſe the 
bottle which holds twelve meaſures, filled with: diſtilled: water, 
the dimünution is: about 1. 15; and if I uſe the fan me e battle, 
filled with water from my tub, about 108. 
The reaſon of this difference is, that water has: . 
abſorbing a ſmall quantity of nitrous eit; and the more de- 
phlogiſticated the water is, the more of this air it can abſorb. 
If the water is of ſuch a nature alſo as to froth or form bub 
bles on letting in the common air, bel minution 1 
teſs than in other water. E bo” 
The! following table Rontains: . 0 ada 5 in 
trying common air in the bottle containing three meaſures, with: 
ſeveral different kinds of water, and alſo the diminution which 
the ſame quantity of nitrqus air ſuffered by being only ſhook 
in the ſame bottle, without the addition of any common air, 
tried by ſtopping the mouth of the bottle with, my finger, and. 
thaking it wit for « one n and nnn for one minute 


more. : 3 a > * # k #5. * 5 : . 4 | ; 
i 2 7 * 3 * + ” x £ 4 8 * * o 9 rl 
" oy ee 0 
*. of ws EF F * ; $ q y : F ; 
* 
5 74 
* 
* : 


Dimi- 


„ * 


2 new Eud, oneler. 13 
W Den r 0 - +? 


* A a »Þ aye; 4 1 ? Vs I : F * . * 1 F 
8 Dio ionen een ſhaking nj ga: Rr ow end I oye Tod wi 
in try ing „ trous ab lor | 405 111 
b air! one nüindte, f wo 


i pany os 


T: O99 + I I 


. n : * 8 0 , 
w #74 "+ «+ - , 1 al. . 7 2 8 by N þ HY x 
4 « j pe # 4 F RW R 0 on $ 1 1 7 5 4 a * } 4 8 * 1 x 2 „ 1 
* 1 x | f 2 * 
0 Y It 3 4 "oF 


* 
* 7 * ? 2 ö 5 
* * a * 7 N * 3 * Ss L + LY * > 1h 92 2 * , ? 
* %#". H | * F 15 e 5 : N 
£ © # „ * = ws S# q 4 . 1 


ao 083 FE 1-088, — m.tubs., 11 1 8 Gy * 


2 Pump. water oni! 


I f Diftille& water, in which: a few drops of liver; 

of ſulphur were kept for a few days. 

Diſtilled water imptegnated with nitrous air, 
by keeping it with about of its bulk of ni - 


trous air for wo days, on Jepquently baking. 
© | wa" 
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3. 8 Ff Water fouled by., oak ſhavings. N. B. it 
51 20 5 1 frothed very 1 wn | 


In REY the diminution was nearly as great whit rain 
water as diſtilled water; but ſometimes I have found rain 
water froth a good deal, and then the diminution was not 
much greater than by the water fouled with oak ſhavings. 


This difference 1 in the dirninution, a according to the nature of 


the water, is a very great inconvenience, and ſeems to be the 


chief cauſe of uncertainty in trying the purity of air; but it is 


by no means peculiar to this method, as I have found as great 


a difference in rox rA x As method, according as I have filled 


the tube with different waters “. But it ſhews plainly, how 
Nttle all the experiments which have hitherto been made for 
determinin g the variations in the purity of the atmoſphere dan 
be relied on, as T do not know that any one before has been 
attentive to the nature of the water he has uſed, and the dif- 
ference proceeding from the difference of waters is much greater 


than any [ have yet found 1 in the purity of air. 


0 1 40 not find that it 1 much wan in FONTANA 's 5 whether 
the water is diſpoſed to froth or not; but the advantage which it has in that 
reſpect over this method is not of much conſequence, as as it is eaſy, finding water 
which will not froth. e | 1 

The 
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The beſt way I know of obviating this inconvenience is to 


be careful always to uſe the ſame kind of water : that which 1 
always uſe is diſtilled, as being moſt certain to be always alike. 
Tſhould have uſed rain water, as being eaſier procured, if it had 
| Hot been that this water is ſometimes pt to my, which Thave 


neyer known diſtilled water do. 
As I found that the power with which the diſtilled water I 


uſed abſorbed nitrous air was greater at ſome times than others, 


which muſt neceſſarily make an error in the obſervation, I was 
in hopes that, by obſerving the quantity of nitrous air which 
the water abſorbed in the ſame manner as in the preceding ex- 


periment, together with the heat of the water, as that alſo 


ſeems to affect the experiment, one might be able to correct 
the obſerved teſt, and thereby obviate the error which would 
otherwiſe ariſe from any little difference in the nature of the 
water. employed. n this view 1 made the followin g ex 125 
riment 4 

I purged coins Aiſtlled water wy its air 1 boiling, and kept 
one part of it for a week in a bottle along with ſome dephlo- 
giſticated air, and ſhook it frequently; the other part was 
treated in the ſame manner with phlogiſticated air. At the 
end of this time 1 found, by a mean of three different trials, 
that the teſt of common air tried with the firſt of theſe waters 
was 1.1 30. the diminution which nitrous air ſuffered by being 
ſhook 2“ in it in the uſual manner was. 28 5. The teſt of the 
ſame air tried with the laſt of theſe waters was only 1.954, and 
the diminution of nitrous air only . oo, the beat of the water 


in the tub and of the diſtilled waters being 4 5% then raiſed 
both the water. of the tub. and the diſtilled waters to the heat 
of 67”, and found that the teſt of the ſame air, tried by the 


firſt water, was then 1.100, and by the latter 1.944; and that 
: the 


a 4 new Eudiometer. 1 15 


the; n of nitrous air was .2 23 5 by the firſt water, and 
.o8g by the latter. 

It ſhould ſeem from hence, as if the ebſerved teſt ought to 
be corrected by ſubtracting + ths of the diminution which ni- 
trous air ſuffers by being ſhaken ir in the water, and adding .ooz 
for every 3* of heat above o, as the foregoing trials will agree 
very well together, if they are corrected by this rule, and bet- 
ter than if corrected by any Anne rule, as s will appear by 


the following table. 2 


Diminution 1 Correction for . Qed” 
Heat. | of nitrous _—_—_ _— * 
. | as | 285 1.139 114 00 1.055 
Former water | 67 235 4 1.100. 3 | O45 1.051 
BEE: 45 |. % 1.054. 1036 2830 1.0486 
Latter water 167 By obg | 1.044 036 045 1.053 


Though in all probability this correction wilt diminiſh the 
error proceeding from a difference in the nature of the diſtilled- 


water employed, yet-I have reaſon to think, that it will by no 


1 


means entirely take it away; for which reaſon I do not in ge- 
neral make uſe of it. In almoſt all the trials, indeed, in 
which 1 have applied the correction, it has come out very nearly 
the ſame; which ſeems to ſhew, that there. was no other dif- 
ference in the abſorbing power of the diſtilled water I em- 
ployed, than what proceeded from its difference of heat. The 
above experiment, however, ſhews plainly, that diſtilled water 
is capable of a yy great difference in this reſpe@t „ 


of its heat. 


In the ſecond method of nite, or that in which thin. 
nitrous air is added to the reſpirable, 1 found nearly the fame: 


difference 
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difference in the diminution, according as the bottle was ſhaken 
briſkly or gently, as in the former method: I found alſo nearly 
the ſame difference, or perhaps rather leſs, according to the 
nature « of the water employed, only it ſeemed to be of not 
much conſequence whether the water frothed or not; but there 
ſeemed | to be much leſs ren! in che diminution, according 
to the time which the air took up in paſſing into the bottle. 
The uſual diminution on trying common air with different 
quantities of nitrous air, hen diſtilled water was employed, 
was as follows; | | 


Comtnon air.) Nitrous air. Diminution. 
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It appears, therefore, that Feths of a meaſute of nitrous is 
ſufficietit to produce very nearly the full diminution. I chuſe, 
however, always to uſe one meaſure. It appears alſo, that the 
diminution is always much leſs in this method than when the 
common air is added to the nitrous; às in that method it was 
before ſaid, that the uſual diminution was 1.08. The reaſon - 
of this is, that when nitrous and common air are mixed toge- 
ther, the nitrous air is robbed of part of its phlogiſton, and is 
thereby turned into phlogiſticated nitrous acid, and is abſorbed 
by the water in that ſtate, and beſides that, the common air is 
phlogiſticated, and thereby dimimfhed: fo that the whole dimi- 
nution on mixing is equal to the bulk of nitrovs air, which is 
turned into acid, added to the duninution which the common 
air ſuffers by being phlogiſticated. Now it appears, that when - 
a ſmall quantity of nitrous air comes in contact with a large 
quantity 


e * 
quantity of common air, it is more completely deprived of its 


phlogiſton, and is abſorbed by the water in a more dephlogiſti- 


cated ſtate than when a ſmall quantity of common air comes in 
contact with a Iarge quar tity of nitrous ; | conſequently, in the 
ſecond; method, where ſmall- portions of nitrous air come in 
contact with a large quantity of common air, the nitrous air 
is more deprived of i s phlogiſton, and therefore a leſs quantity 
of it is required to phlogiſticate the common air than in the 
firſt method, where ſmall portions of common air come in con- 


tact with a large quantity of nitrous air; ſo that a leſs quan- 
tity of the nitrous air is abſorbed. in the ſecond method than in 


the firſt. As to the common air, as it is completely phlogiſti- 
cated in both nne it moſt mn ** an pron; diminu- 
tion in both. 03 fs; 1 

A clear 9958 chat a 157 N of .n nitrous is ade to 
hlogiſticate a given quantity of common air in the ſecond 
method than in the firſt, is, that if common air is mixed with 


a quantity of nitrous air not ſufficient to completely phlogiſti- 


cate it, the mixture will be more pblogiſticated if the nitrous 


than if the common air is added to the nitrous; and if the ni- 
trous air is added flowly to the common, without being in con- 
tat with water, the mixture will be found to be ſtill more 
phlogiſticated than in the ſecond method, where the two airs 


are in contact with water at the time of mixing. 


The following table contains the reſult of the ex xperiments I 


have made on this ſubjedt. | 


air is added flowly to the common, as. in the ſecond method, 


Firſt 
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The ewo-firſt ſots of etpariaitnty | hand not A Wed. with the 
apparatus above defcribed, as that held too ſmall a quantity, 
but with another upon the ſame. principle. The laſt ſet was 


tried by the apparatus repreſented i in fig. :4. where A is a bottle 


i containing nitrous air, inverted into the tub of water DE; B 
is a bottle with a bent glaſs tube C fitted to its mouth; This 
bottle is filled with common air, without any water, and is 
firſt ſhghtly warmed by the hand; the end of the glaſs tube is 
then put into the bottle of nitrous air, as in the figure; conſe- 


quently; as the bottle B cools, a little nitrous air runs into it, 


which, by the common air in it, is deprived of its elaſticity, 
ſo that more nitrous air runs in to ſupply its place. By this 
means the nitrous air is added ſlowly to the common without 
coming in contact with water, ti 


10 the diminutien of the common air. 


' It appears from the foregoing table, chat a e of ni- 


trous air, uſed in the firſt method, does not phlogiſticate com- 


mon air more than three-fourths of that quantity uſed in the 
ſecond way does, and not ſo much as half that quantity uſed 
in the third way: ſo that we may ſafely conclude, that it :s 
this crc of the nitrous air going further in phlogiſti- 
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the whole of the nitrous: air 
has run out of the bottle A into B; then, indeed, the water 
runs through the glaſs tube into B, to ple the . formed 
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cating common air in ſome cirumſtances than” RT wh 
is the cauſe that the diminution in trying the purity of air, 1 
the nittous teſt is ſo much greater in woog PRI of, . 
them than in others. N n 4. 

From what was aid; in _— 19. it 2 ry 28 if ie To 
cond method was more exact than the firſt, as the error pro- 
Coeeding from the air employing more or leſs time in mM 
into the bottle was found to be leſs, and that proceeding from * 


difference in the water, and from the bottle being, ſhaken more 


or leſs ſtron gly was not greater. I, however, have found, that 3 


the trials of the ſame air on the ſame day have commonly dif- 
fered more hen made i in this manner than in the firſt; for 
which reaſon, and becauſe in trying common air the firſt me- 
thod takes up the leaſt time, I have commonly uſed that. 

It ſhould be obſerved, that in trying dephlogiſticated air by 
the firſt method it is convenient to uſe different bottles, accord - 
ing to the differeut purity of the air; and the ſame air will 
appear purer, if tried by a larger bottle than by a ſmaller. For 
example, if its teſt, tried by the large bottle, comes out 2. 54, 
it will appear not more than 2,44, if tried by the middle bot- 


tle; and, in like manner, if its teſt by the middle bottle comes 


out 1.11, it will appear to be about 1.08; if tried by the leaſt 
bottle; for this reaſon it is right always to ſet down which 
bottle it is tried by, . - * 

I think I may G r aſſert, that cither of the above 
methods are conſiderably more accurate than FoNTANA's, ſup- 


poſing the experiment to be made exactly in his manner, that 


18, determining the quantities by meaſure. But, in order to 


judge which method of mixing the airs is moſt exact, it was ne- 


ceflary to determine the quantities in his method alſo by weight, 
as otherwiſe it would be uncertain whether my method of 
"= 2 mixing 
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greater exactneſs proceeds only from the fi uperiority of- 
ſome expe-- 

. riments in which common and nitrous air were mixed in 2 * 
manner, except that 1 uſed only one meaſure of each, as Dr. 
INGEN-HOUSZ did, and that the nitrous air was put. up firſt; 
the true diminution being determined by weight, by firſt b — 


2 ing the tube under water with the nitrous air in it, and 


then adding the common air, and weighing the tube again 


p. 10. and 112. to determine the quantity of either the ni- _ 
trous or common air by weight. My reaſon for this variation 
was, that it afforded a muck'eaſie: aſier method of determining the 
quantities by weight, was leſs trouble, and, I believe, muſt be 
at leaſt as exact: for I have always found, that the experiments 
made with the Abbe FonTANA's apparatus, in which I uſed 
only one meaſure of each air, agreed better together than thoſe 
in which I uſed two of common, and added the nitrous air by 
one at a time; and 1 imagine it e. can be of no ſignification whe- 
ther the nitrous or common air is put in firſt, as I cannot per- 
ceive the diminution to be ſenſibly gene in one of thoſe ways 


* 


than the other“. 1 0 GE ITT $9972" 905 get 
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* It is not e that in this" methaß the diniaution.} is juſt the ame 
whether the common or nitrous air is put up firft, notwithſtanding that in mine 
it is very different; ſince in this method the two airs mix in the ſame manner 
whichever is put up firſt: whereas in mine, the manner in whigh” they mix 

is very different in thoſe two caſes; as in one, ſmall portions of common air 
come in contact with large portions of 15 nitrous; and in the other, ſmall por- 
tions of nitrous air come in contact with large portions of common air. 
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3 9 y metho of mixing the airs 1s really rather more eu 1 5 5 
: thas FONTANK's} as. in trying the · ſame bottle of air ſix or er 
a $4 25 * Mt 
10 ſeven times in my method the different trials would not often 


differ more than '+2zdth part, and very ſeldom more than 
| 134A 3 whereas in his there would commonly | be a difference _ + 
of .. dth, and frequently near twice'that quantity, though 1 
| endeavoured to be as regular as I could in my manner of trying 
the experiment. My method alſo ul requires leſs dex- 
. A terity in the operator than bis... 37 * 
It is of much importauce towards forming a Gabe judgement 
| of the degree of accuracy to be expected in the nitrous teſt, to 
Mm know how much it is affected by a difference in the nitrous air 
employed Now it muſt be obſerved, that nitrous air may 
differ in two reſpects; firſt, it may vary in purity, that is, 
in being more or leſs mixed with phlogiſticated or other air; 
and, ſecondly, it is poſſible, that out of two parcels equally 
pure one may contain more phlogiſton than the other. If it 
differs in the ſecond reſpect, it will evidently cauſe an error in 
the teſt, in whatever proportion it is mixed with the reſpirable 
air z but if it differs only in the firſt reſpect, it will hardly 
cauſe any ſenſiblẽ error, unleſs it is more than uſually 1 impure, 
. | Provided care is taken to uſe ſuch a quantity as is ſufficient to * 
- produce the full diminution. This has been obſerved by the 9 


ö Abbe FONTANA, and agrees with my own experiments; for | 
* the teſt of common air tried in my uſual method, with ſome 
* " 
* nitrous air which had been debaſed by the mixture of common 
Jar, came out only! 8 thouſandths leſs than when tried with 
43 60 Air of tlie beſt quality, though this air was fo much debaſed © 
„„ that the diminution, on mixing two parts of this with five of 
common, was one- ſixth part leſs than when 2 nitrous air 
5 
1 —— * ty was 
* ORIEL Y m F * 5 . 
5 * 0 
* | * 
I > | "= 4 2 2 
3 a | N : 
* | * * | * # * . * | 7 a a 
0 3 


25 

” th 1 0 
was employed; which ſhews, that, the error proceeding from - 2 -. oO 
the difference of purity of the nitrous air is much leſs avhen it 8 


is uſed in the fall quantity than in a ſmaller proportiqut ; and 
alſo ſhews, that if it is uſed in the full quantity it can a, 
cauſe any ſenſible error, unleſs it is more impure than ufual. 
One does not caſily ſee, indeed. why it ſhould' cauſe any error; 
for no reaſon appears Why. the mixture of phlogiſticated or 
other air, not abſorbable by water, and not affected by reſpi- 
rable air, ſhould prevent the nitrous air from diminiſhing and 
being diminiſhed by the reſpirable air in juſt the ſame manner 
that it would otherwiſe be. It muſt be obſerved, however, 
that if the nitrous air 1s mixed with fixed air, it will cauſe an 
error, as part of the fixed air will be abſorbed by the water 
while the teſt is trying; ; for which reaſon care ſhould be taken 
that the nitrous air ſhould not be much mixed with this ſub- 
ſtance, which it will hardly be, unleſs either the metal it is 
procured from is covered with ruſt; or unleſs the water in 
which it is received contains much calcareous earth ſuſpended 
by fixed air, as in that caſe, if any of the nitrous acid comes 
over with the air, it will diffolve the calcareous earth, and 
ſeparate ſome fixed air. — 8 | 


pr 
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In order to ſee whether it is s poſſible for nitrous ar to nsr oY 


in the ſecond reſpect, 1 procured ſome from quickſilver, cop- 
per, braſs, and iron, and obſerved the teſt of the ſame parcel 
of common air with them, on the ſame day, making four trials 
with each, when che difference between the teſts tried with the 
three firſt kinds of air was not greaterithan | might proceed 
from the error of the experiment ; but thoſe tried with the air , 


from iron were 3 greater than the reſt. I then took 4 


the teſt of ſome more common air with them 1 in che fame man- 
ner, only . four parts of, lth 
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4 when! me 2 tried with the air from iron came out ſmaller 
than the reſt by not leſs than 222 the. It ſhould ſeem, there- 
fore, from theſe experiments, that the nitrous air procured 
from iron, beſides being much more impure than the others, 
differs from them alſo in the ſecond reſpect; that is, that the 
Sy _ pure nitrous air in it contains rather leſs phlogiſton than that 

in the others: whence it happens, that a greater quantity is 
neceflary to phlogiſticate a given portion of common air, and 
conſequently that the diminution, is greater when a ſufficient 

quantity of it is uſed, though with a leſs. proportion the dimi- 
nution is much leſs than with other nitrous air, on account of 
its greater impurity. As for the air procured. from the three 
other ſubſtances, I cannot be ſure that there. is any difference 

between them. The nitrous air I always uſe is made from 
copper, as it is procured with "leſs trouble than from quick- 
filyer, and I have no reaſon to think it more hkely to vary in 
its quality. 
| During he laſt half of the year 1781, I tried the air of 
5 near 60 different days, in order to find whether it was ſenſibly 
5 more phlogiſticated at one time than another; but found no 
difference that I could be ſure of, though the wind and wea- 
ther on thoſe days were very various; ſome of them being 
very fair and clear, others very wet, and others very foggy. 
My way was to fill bottles with glaſs ſtoppers every now and 

a then with, air from withou doors, and. preſerve them ſtopped 
& VB Wot. theireel : ; and 8 I kad their teſt, 1 filled two 
9 bottles, one of which was tried that day, and the other was kept 
= till the next time of trying, in order to ſee how nearly the teſt of 

the ſame air, tried on different days, would agree. The expe- 

riment was always made with diſtilled water, and care was 
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always taken to öbſerre the diminution 
fered by being ſhaken' | in the water, as mentioned in p. 11 5. 


The heat of the water in the tub alſo was cominonly ſet down. 
Moſt of the bottles were tried only in the firſt method; but 


ſome of them were alſo tried by the ſecond, wy by the method 
fuſt deſcribed in the manner of '#onTAna, . 


The reſult was, that the teſt of the Lads bottles tried on 


the ſaine day never differed mote than .or3, and in general not 


more than half chat quantity. The teſt; indeed, of thoſe | 
tried on different days differed rather more; for taking a mean 
between the teſts of the bottles tried on the ſame day, there 


were two of thoſe means which differed 025 from each other; 
but, except thoſe two, there were none which differed more 


than .or 3. Though this difference 1 1s but ſmall, yet as each of 
theſe means is the mean of ſeven or eight trials, it is greater . 


than can be expected to proceed from the uſual errors of the 
experiment. This difference alſo is not much diminiſhed by 
correcting the obſervations on account of the heat and abſorb- 


ing power of the water, according to the rule in p. 118. This 
might incline one to think, that the parcels of air examined 
on ſome of thoſe days of trial were really more dephlogiſti- 
cated than the reſt; but yet, I believe, that they were not: 


for whenever there was any conſiderable difference between the 
means of two ſucceſſive days of trial, there was nearly the 


ſ: ame difference between the teſts of the two bottles of the 
very fame air tried on thoſe two days. For example, the 


mean of the trials on July 7. was . O16 leſs than that of thoſe 
on the 1 5th of the ſame month; but then the teſt of the air 
caught and tried on the 7th was equally leſs than that of the 
air of the ſame day tried on the 15th ; which ſhews, that this 


difference between the means of thoſe two days was not owing 
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* W 0 ag 
#o:thie parcels of air tried on the Foal day being really more 
dephlogiſticated than thoſe tried on the latter, but only to 
ſome ukiperceived: difference in the manner of trying the expe- 
riment; or 2 5 to ſome unknown difference in the nature of 
the water or: nitrous air employed. A” circumſtance which 
ſeerns to ſhone hath was owing to the firſt of theſe two cauſes 


| is, that it frequently happened, that on thoſe days in which 


: the teſts taken in the firſt method came out greater than uſual, 
- thoſe taken in-FoNTANA's manner, or in the ſecond method, 
did not do ſo; the trials, however, made in theſe two methods 
were too few to determine any thing with certainty. On the 
whole there is great reaſon to think, that the air was in reality 


not ſenſibly more dephlogiſticated on * one of the * days 


on which I tried 1t than the reſt. unn % b. 
The higheſt teſt I ever obſerved Was 1. 109, "the loweſt 1.068, 
the mean 10. 


le Send acetomend! 33-20 Mink who dikim to 
compare the air of different places and ſeaſons, to fill bottles 


with the air of thoſe places, and to try them at the ſame time 
and place, rather: than to try them at the time they were filled, 
as all the errors to which this experiment is liable, as well 
thoſe which proceed fram ſmall differences in the manner of 
trying the experiment, as thoſe which proceed. from a difference 


in the nature of the water and nitrous air, will commonly be 


much leſs when the different parcels of air are tried at the 
ſame time and place than at different ones ; provided only, that 
air can be kept in this manner a ſufficient time without being 


- injured,” which I believe it may, if the bottles are pretty large, 
and care is taken that they, as well as the water uſed in all 


I have tried air kept in the 


them with air, are perfectly clean. 


abovementioned manner for upwards of thtee: quarters of a 
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year in bottles holding about a pint, which I have no ręaſon to 
think was at all injured; but then I have tried ſome kept not 
more than one-third part of that time which ſeemed to have 
been a little inapaired, though I do not know what it could be 
owing to, unleſs it was that the bottles were ſmaller, narnely, 
holding leſs than one-fourth of- a pint, and that in all of them, 
except two, which were ſmaller than the reſt, the ſtopper which, 
however, e in ** tight, was [tied * by a — as 
bladder. Bt 00! as on i 49265 101 
I made a experiinents alſo'to try eben the ait was Git 
bly more dephlogiſticated at one time of the day than another, 
but could not find any difference. I alſo made ſeveral trials with 
a view to examine whether there was any difference between the 
air of London and the country; by filling bottles with air'on the 
ſame day, and nearly at the ſame hour, at Marlborough+ſtreet 
and at Kenſington. The reſult was, that ſometimes the air of 
London appeared rather the pureſt, and ſometimes that of Ken- 
 fington; but the difference was never more than might pro- 
ceed from the error of the experiment; and by taking a mean 
of all, there did not appear to be any difference between them. 
The number of days compared was 20, and a great part of them 
taken in winter, when there are a greater number of fires, and on 
| days when there was very little wind to blow away the ſmoke. 
It is very much to be wiſhed, that thoſe gentlemen who 
make experiments on factitious airs, and have occaſion to aſcer- 
tain their purity by the nitrous teſt, would reduce their obſer- 
_ vations to one common ſcale, as the different inſtruments em- 
ployed for that purpoſe differ ſo much, that at preſent it is 
almoſt impoſſible to compare the. obſervations of one perſon 
with thoſe of another. This may be done, as there ſeems to 
be ſo very little difference in the purity of common. air at dif- 
0 * ferent 
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foremn times and * by aſſuming comtnon air and perfectly 
| phlogiſticated air as fixed points. Thus, if the teſt of any air 
is found to be the ſame as that of a mixture of equal parts of 
common and phlogiſticated air, I would ſay, that it was half 
as good as common air; or, for ſhortneſs, I would fay, that its 
ſtandard was 1: and, in general, if its teſt was the ſame as that 


ö . ws 


of a mixture of one part of common air and x of phloy 


air, I w. w zuld fay, that its ſtandard was ——, In like manner, Tt 
2 2 I+x 


one part of this air would bear being mixed with of phlo- 
giſticated air, in order to make its teſt the ſame as that of 
common air, I would ſay, that it was 1 +x times as good as 
common air, or that its ſtandard was 1 +x; conſequently, if 
common air, as Mr. sCHEELE and LA VOISIER ſuppoſe, con- 
ſiſts of a mixture of dephlogiſticated and phlogiſticated air, the 
ſtandard of any air is in proportion to the quantity of pure de- 
phlogiſticated air in it. In order to find what teſt on the 
Eudiometer anſwers to different ſtandards below that of com- 
mon air, all Which is wanted is to mix common and perfectly 
phlogiſticated air in different proportions, and to take the teſt of 
thoſe mixtures ; but in ſtandards above that af common air, it 
is neceſſary to procure ſome good dephlogiſticated air, and to 
find its ſtandard by trying what proportion of phlogiſticated 


air it muſt be mixed with, in order to have the ſame teſt as 
common air, and then to mix this dephlogiſticated air with 
different proportions of — air, and And Fine: teſt of 


hoſe mixtures *. 


on 


The rule for computing the Randard.of any mixture of depblogiſticated and 
phlogiſticated air is as follows. Suppoſe that the teſt of a mixture of D parts of 
qp_—_— air with P.of phlogiſticated air is the ſame as that of common 

es air, 


* 
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On this principle I found the ſtandard anſwering} to different 
teſts on both n and alſo * be be 
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The phlogiſticated air r uſed , in theſe experiments was procured 


by means of liver of ſulphur. 
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air, then is the ſtandard e of the dephlogiſticated air =, Let now & parts of: 


this a e air be mixed with —.— of * — = _—_ ndnd 


of the mixture will 1 2 Ul 1 | Ti 
= 2 * No» E iN 1 


eine en 29 
The trials, ella eben abridged, were made 4 in the 
Abbé vor AN A's mange except that culy one meaſure of re- 
ſpirable ain was, bſed, the nitrous zir, Deng added by, one meas, 
ſure ati a cine q ad uſual. The column marked 1 at top is the, 
bulk of the mixture after one meaſure of nitrous air was added:; 
that, marked a, its bull after two meaſures were added, and 
ſo on. digicam vu v⁰⁰ 
dt muſt be obſerved, chat i in; theſe. experiments a. conſiderable 
diminut rok ꝑlare in taking the teſt of, the: vnmired. phlo- 
giſticated ait, or. that whoſe, ſtandard bs BRANCH o in the table; 
but, notwithſtanding this, the air, as uld perceive, 
was perfectly. phlogiſticated, eee 9 — merely 
by the abſorhtion of the mitrpus. air by the Water. Wha it hexe 
this to be the cale 18, that omm and nitrous air are mixed 


„ - %aE 


; 0 2 as 90 be me FN by e mixture of common 
air, this mixture: will produce as great a diminution with ni- 
trous air as the phlogiſticated air uſed in theſe, Expert nents ; 5 
and if plain nitrous air is added to nitrous air, the diminution 
zs ſtill greater. This ſhews, that a conſiderable diminution f is 
produced by mixing perfectly phlogiſticated air with nitrous air, 
and alſo that air n by. e phlogiſticated, by liver of, 
ſulpnmur. — 
Theſe experiments af thats the 8 of uling ſuch. A 
quantity of ' nitrous air as is ſufficient to produce the full dimi- 
nution, in order to form a proper eſtimate of the goodueſs ot 
air; for if the quantity of nitrous air is much lefs, than that, 
the air you try will appear very little better than air of a much 
inferior quality. For example, if in taking the teſt of very 
good dephlogiſticated air, only: an equal bulk of nitrous air is 
et | uſed,” 
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iſed, i WII appear very: Uttle better han a inlxture of equal 
parte f this and phlogiſticated ait; and if "twice that quantity 
of nitrous alr 18 uſed, it will appear very little better than a 
mixture of three parts of this air with one of phlogiſticated.” 
Another great advantage of uſing the full quantity of nitrous 
air is, that thereby the error atiſing from any difference in itt 
* is very much diminiſhed. _ >. Qs 
Perfectly phlogiſticated air may be conveniently proeured by 
putting ſome ſolution of liver of ſulphur 1 into a bottle of air 
well ſtopped, and ſhaking it frequently till the air is no longer 
diminiſhed, which, unleſs it is ſhaken very frequently, will 
take up ſome days. Care muſt be taken, however, to 
looſen the ſtopper now and then, ſo as to let in air to ſupply 
the place of the diminiſhed air. In order to know when the 
air is as much diminiſhed as it can be, the beſt way is, when 
the air is ſuppoſed to be nearly phlogiſticated, to place the bottle 
with its mouth under water, ſtill keeping it ſtopped, and to 
looſen the ſtopper now and then, while under water, ſo as to 
let in water to ſupply the place of the diminiſhed air, by 
which means the alteration of weight of the bottle ſhews whe-. 
ther the air is diminiſhed or not. If the ſolution of liver of 
ſulphur is made by boiling together fixed alkali, lime, and 
flowers of ſulpbur, which is the moſt convenient way of pre- 
curing it, the air phlogiſticated by it will be perfectly free from 
fixed air: whether it will be ſo if the ver of eh is made 
without lime, 1 am not ſure. 
A ſtill more convenient way, OR? of procuring lah 
| giſticated air is by a mixture of iron filings and ſulphur ; and, 
as far as I can perceive, the air procured this way is as com- 


pletely phlogiſticated as that prepared by ver of ſulphyr. - 
W — 


gl — as 2 
Where the impurities mixed with che dir haye any conliders- 


dle ſmell, our ſenſe of ſmelling may be able to diſcover them, 
: though. the quantity is vaſtly too ſmall. to phlogiſticate the air 
in ſuch a degree! as to be perceived by the nitrous teſt, even 
though thoſe;impurities impart 2 1 the air very 
freely. For iuſtance, the grea inſtantaneous power of 
nitrous air in, Phlogiſticating common air, 1s, well known ; and 
yet iten;ounce meaſurꝑs of nitrous ait, muxed with the air of a 
toom upwards of twelve feet each; ways is ſufficient to commu- 
nicate a ſtrong ſmell to it, though its effect in phlogiſticating 
the air muſt be utterly inſenſible to the niceſt Eudiometer ; for 
that quantity of nitrous air is not more than the 1 40000th part 
of the air of the room, and therefore can hardly alter its teſt 
by more than ede Or eth part. Liver of ſulphur alſo 
phlogiſticates the air very freely, and yet the air of a room 
will acquire a very ſtrong fmell from a quantity of it vaſtly 
too ſmall to phlogiſticate it in any ſenſible degree. In like 
manner it is certain, that putrifying/animal and vegetable ſub- 
ſtances, paint mixed with oil, and flowers, have a great tendency 
to phlogiſticate the air; and yet it has been found, that the 
air of an houſe of office, of à freſh painted room, and of a 
room in which ſuch. a number of flowers were kept as to be 
very diſagreeable to many perſous, was not ſenſibly more phlo- 
giſticated than common air. There is no reaſon to ſuppoſe 
from theſe inſtances, either that theſe ſubſtances have not 
much tendency to phlogiſticate the air, or that nitrous air is 
not a true teſt of its phlogiſtication, as both theſe points have 
been ſufficiently proved by experiment; it only. ſhews, that 
our ſenfe of ſmelling can, in many caſes, perceve infinitely 
fmaller alterations in the purity of the air than can be per- 
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